INTRODUCTION
Currently, burns remain a major public health problem worldwide, causing approximately 265,000 deaths each year for flame burns alone, with more deaths due to scalds and approximately 1000 deaths per year by electrical burns in the United States alone 1, 2 , generating an important socioeconomic impact.
Voltage is classified into two types: low (<500 V) and high voltage (>500 V) 2 . High-voltage electrical burns have a higher incidence in adult male workers in the field of electricity who come into contact with high-voltage wires, sometimes without adequate protection, with disastrous consequences. On the other hand, low-voltage burns impact children, who during playful activities, introduce their fingers and oral cavity into outlets and household artefacts, causing injury almost exclusively at the contact point [3] [4] [5] extensive injury in deeper structures, generating an impact on the central nervous system, consequently leading to the development of multiorgan dysfunction. However, initially, their extent and severity may be underestimated 6 . The term electric trauma involves the following three main mechanisms, which determine the patient's prognosis: 1) electrical trauma by passage of an electric current, 2) electrical arcing, and 3) flame after ignition of clothing 7 . The treatment of injuries by high-voltage electrical burns often includes serial debridement, skin self-grafting, fasciotomy, local or free flaps, and in situations of extreme unviability of the affected limb, amputation of up to 75% of the limb 
OBJECTIVE
To analyze cases of high-voltage electrical burns and the surgical treatment performed during the period evaluated, in comparison with the current global statistics.
METHODS
From January 2009 to December 2014, a descriptive, retrospective cross-sectional study was conducted at the CTQ-HFA. The study sample consisted of 38 patients, including all those hospitalized and diagnosed as having high-voltage electrical burns. Patients with low-voltage electrical burns were excluded. A standard form elaborated by the authors was designed and applied.
The sources of information were the medical records of the patients, which were provided by the department of statistics and filing of the HFA. The following epidemiological indicators were evaluated: sex, age, place of occurrence, percentage of burned total body surface area (TBSA), body part affected, duration of preoperative preparation, type of surgical treatment, and mortality rate. These data were analyzed based on descriptive statistics. 
RESULTS
Thirty-eight patients hospitalized for highvoltage burns were evaluated, 95% of whom were male (Figure 1) , aged between 21 and 42 years. The most frequent location of the occurrence was the workplace in 55.3% of the cases. The percentage of burned TBSA ranged from 1% to 60%. The most affected part of the body was the left hand in 55.26%. Presurgical preparation for self-grafting was necessary in 34.21%, and the average time elapsed was 37.5 days.
The type of surgical treatment used was serial debridement under general anesthesia in 100% of the cases, self-grafting in 31.6%, amputation in 18.4%, and fasciotomy in 5.3% of the patients (Figure 2) .
The mortality rate was 0%. Of the total number of amputations, 65% occurred between the first and the 10th day, and the limit to complete the necessary amputations was until the 20th day. From day 21, the rest of the cases were treated with self-grafting ( Figure 3) . The case shown in Figure 4 illustrates a mechanism of entry of electrical current in the palms of the hands (Figure 4) , the extensive area of exit of the electrical current in the dorsal region ( Figure 5 ), and the area prepared to perform skin self-grafting ( Figure 6 ).
DISCUSSION
Several series have shown the statistical predominance of the male sex in the incidence of high-voltage burns and the age of patients to range from 14 to 55 years. Pham et al. 9 demonstrated in a multicenter study that in patients aged >55 years, electrical trauma constitutes only 1.6% of all trauma cases of this type. This is related of course with the professional activity in itself and the age of retirement.
The rate of injury in adults is significantly higher among men than among women. Several series have shown that these lesions are present in up to 80% of male patients, without racial proneness, most likely owing to occupational bias 10 . Our study results are in agreement with these data, with an age interval of 21-42 years. The percentage of burned body surface area has been widely demonstrated as a major risk factor of mortality due to trauma. Gokdemir et al. 11 reported burned TBSA of >20% and patient age of >40 years as direct risk factors of mortality. Our study showed extensive variability in TBSA between 1% and 60% (mean, 29.5%), without association with mortality, which may be related to the stabilization protocols, and initial and continuous clinical management initiated during the treatment period.
Nevertheless, it is crucial to emphasize that in this specific type of burns, the severity of the injury could not be determined based solely on the burned TBSA or on the places of entry and exit of electrical current because, on its course, electricity causes thermal injury in cells and tissues in its path, causing damage to multiple body organs and systems. The ideal time between the occurrence of trauma and the implementation of skin autograft is controversial.
Gokdemir et al. 11 indicated that no generally accepted consensus has been reached regarding the ideal method. When the nonviable tissue is debrided early in preparation for grafting, even with the appearance of appropriate conditions in bed to accept the new tissue, on some occasions, the trauma is not yet definitive, and subsequent tissue necrosis with graft loss may occur. On the other hand, when grafting is executed after the 14th day after trauma, highlighting the area of necrosis to be debrided would be easier, but loss of apparently viable tissue can still be observed even after the 20th day.
In our series, the average time required for grafting was 37.5 days, reflecting an orientation of a more conservative conduct, with favorable results and without loss of grafts. Serial debridement under general anesthesia is part of the routine treatment for burned patients. Depending on the extent and depth of the burns, the decisions are made regarding the type of agent to be used during balneotherapy and the optimum time of preparation for posterior surgical procedures or as definitive treatment 12 . All the patients who attended our unit received this therapeutic modality.
For other burn etiologies, more-complex procedures tend to be performed more frequently, such as fasciotomy for prevention of compartment syndrome and limb salvage, which must be performed between the first 6 and 8 hours after the initial injury, if involvement is suspected. In other series, these represent up to 27%; while in the present study, an incidence of only 5.3% was observed for this type of procedure.
Amputations, which in our sample accounted for 18.4%, required implementation up to the tenth day on average because of the risk of infection of nonviable tissue or frank segmental necrosis of the affected limb. Other series reported a relatively similar rate of around 12% 13 . Reconstruction with distal flaps (cross arm or abdominal) has practical disadvantages to be considered, such as the need for immobilization of the limb and consequent edema, in addition to extended hospitalization, which generates more costs. Therefore, whenever possible, local flaps or, in selected cases, microsurgical free flaps should be used 14, 15 . In the sample analyzed, this type of reconstruction need not be performed.
CONCLUSION
This study shows a strong preponderance of high-voltage burns in the subgroup of workers, specifically in the area of construction and electricity. Thus, if a direct relationship exists between cause and effect due to the type of work, on the other hand, we can infer a significant precariousness in the prevention of work accidents and protection of workers.
When comparing with the literature, we observed no death in our study. However, the question of how many of these patients do not arrive at specialized treatment centers or were treated at other institutions remains unanswered. Strategies focused on this objective of absolute importance for an effective reduction in the incidence of this tragic outcome, which in an important number of cases, jeopardizes the life and the quality of life of patients, and stimulating scientific research in this area could contribute effectively to the improvement of the management protocols of burn victims. 
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